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Canaula/catheter introducer with retractable needle 
Field of Invention 

The present invention relates to cannula or catheter introducer devices and has 
5 particular relevance to such devices with retractable needles. 

Background Art 

Catheter insertion devices are well known ui the art. When a cathet^ is inserted into a 
patient for the intravenous delivery of a fluid, a disposable needle passmg through the 

10 catheta^ cannula is utilized to make a puncture to permit entry of the tip of the cannula 
into the patient. The needle is then withdrawn leaving fh& catheter in place either for a 
direct hook-up to a bottle of fluid to be delivered, or to be c^ped for latOT use. The 
needle which is now contaminated with blood or other body fluid must be disposed of 
without creating a risk of needle sticks to medical personnel which are engaged in the 

IS operation of inserting a catheter. A danger to clean up and medical waste disposal 
personnel continues if the used needles are not rendered harmless in some way., Ci^>s 
or covers that can be mounted ov^- the needle are not a satisfactory solution because 
they must be put in place and can become loose and expose the used needle. 

20 A discussion of the probl^s associated with various approaches and uses of cannula 
insertion products is found m Kulli, U.S. Pat No. 4,747,831. 

Retractable needles have been recognized as the best solution to these probl^ns. 



25 A number of these approadies are disclosed in U.S. Pat No. 4,747,831 mentioned 
above which includes an external latch mechanism which is pushed to release a spring 
loaded needle which is withdrawn into the chamber of the device. Some embodiments 
have a sliding block and retractable fingers which depress springloaded ears to allow 
retraction of the needle holder, racheting devices which unlatch the needle holder by 

30 rotation of parts and even frangible parts which are broken when a plunger is pushed 
forward. 



Dysarz, U.S, Pat No. 5,129,884, is another example of an external latch which may 



j 
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be disengaged to allow a needle holder to withdraw a needle into the main body of the 
device. Walter, U.S. Pat. No. 4,828,548, discloses a holder havmg a piston which may 
be operated on by vacuum to withdraw a needle. Erskine, U.S. Pat. No. 5,501,675, is a 
more recent version of a latch-operated device wherein a needle holding part may be 
5 released with an external latch. 

The devices of the prior art have complicated parts which are difficult to manufacture 
and especially difficult to assemble in a high speed manufacturing operation. Many of 
them are prone to premature firing during handling and with some, it is difficult to 
10 know when the needle is safe. Disengagement of the catheter assembly Srom the 
retraction device is not fully under the timing and control of the medical operator 
because retraction results in inunediate separation of the device form the cannula 
assembly. 

15 It is an object of the present invention to provide a simplified cannula/catheter 
introduce which is safe to use and can be produced at a modest cost and which uses a 
vacuum to retract a contaminated needle to reduce needle stick injury; 



Further objects and advantages of the present invention will become s^parent fix>m the 
20 CTSuing description which is given by way of example only. 

Disclosure of Invention 

In one form, the invention resides in a cannula/cathet^ introducer comprising an outer 
tubular m^ber which has a proximal end and a distal end, 
25 an inner tubular m^ber adapted for sliding movement within the 

outer tubular member, the inner tubular member having an open proximal end, and a 
closed distal end, 

an end member which closes tfie open proximal end of the inner 
tubular memb^, 

30 a sealing means on the end mmiber to sealingly engage with the inner 

tubular member, 

release means on the end memb^ and which is movable between a first 
position whoe the release means locks the end member to the inner tubular member. 
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and a second position where the release means is unlocked from the inner tubular 
manbor and allows the end membo: to retract through die inner tubular member, the 
inner tubular member being under vacuum, the vacuum functioning to retract the end 
member from the proximal end of flie inner tubular mraib^ towards the distal end of 
5 the mner tubular member, the release means being movable from the first position to 
the second position i^on movement of the ixma tubular member towards the 
proximal end of the out^ tubular member, 

a needle lK>lda- which is attached to flie proximal end of the outer 
tubular member, release means on ttie needle holder and which is moveable between a 
10 first position where flie release means locks the needle holdw: to the outer tubular 
member, and a second position where the release means is unlocked from the inner 
tubular membo*, 

wherein, iqion movemmt of tfie inner tubular mCTiber towards the 
proxunal end of the out^ tubular member, the release means on the end member 
15 unlocks from the inna: tubular mradier, and locks against flie release means on the 
needle hold^, and causes the release means on flie needle holder to move to flie 
unlodced position, after which flie end member and flie needle holder is redacted into 
flie inner tubular m^ber by virtue of flie vacuum in flie imi^ tubule 

20 Jn anoflier form, flie invention resides m a cannula/cafli^ introduce comprising an 
outer tubular member whidi has a proximal end and a distal end, 

an innor tubular mmber ad^ted for slidmg movement withm the 
outer tubular member, flie inner tubular member havmg an open proximal md and a 
closed distal end, 

25 an end memb^ whidi closes the open proximal end of the inner 

tubular m^ber, 

a sealing means on the end member to sealingly engage with the inner 
tubular member, 

release means on the end memb^ and which is movable between a first 
30 position ^ere the release means locks the end member to the inn» tubular member, 
and a second position where flie release means, is unlocked from flie mner tubular 
membra- and allows ttie aid member to retract fluoug|i flie innw tubular member, flie 
inner tubular meodra: bemg under vacuum, flie vacuum fimctioning to r^ract flie end 



wo 2005/011792 



PCT/AU20O4/001O12 



4 

member from the proximal end of the imier tubular memb^ towards the distal end of 
the inner tubular manber, the release means being movable from the first position to 
the second position upon movement of the inner tubular member towards the 
proximal end of the outer tubular member, 
5 a needle holder which is attached to the proximal end of the outer 

tubular member, release means on the needle holder and \v*ich is moveable between a 
first position where the release means locks the needle holder to the outer tubular 
member, and a second position where the release means is unlocked from the inner 
tubular member, 

10 *e inner tubular member being movable between a retracted position 

and an extended position, and when in the retracted position, the tubular member is 
spaced from the needle holder by a short distance, and when in the extended position, 
the tubular member triggers retraction of flie needle holder, the inner tubular member 
being held c^tive within the outer tubular member m the retracted position, 

15 wherein upon movement of the mner tubular member towards the 

proximal end of the outer tubular mCTiber, the release means on the end member 
unlocks from die inner tubular member, and locks against the release means on the 
needle holder and causes the release means on tire needle holder to move to the 
unlocked position, after which the end member and the needle holdo- is retracted into 

20 the inner tubular member by virtue of the vacuum in the inner tubular member. 

In fliis fom of flie invention, because the device functions to insert a puncture needle 
into a catheter or cannula, the device does not function as a syringe. Therefore, the 
inner tubular member in the initial position is substantially entirely within the outer 

25 tubular memb^ and is only a short distance away from the needle holder. For 
instance, it is envisaged that the inner tubular member can be spaced between 1-20 
millimetres from Uie needle holder, and preferably between 3-10 millimetres. As it is 
not desirable for the inner tubular member to be retracted too far in the outer tubular 
member (as the device does not function as a syringe), some form of locking 

30 arrangOTient can be provided to ensure that the inner tubular member can move only 
by a short distance between the retracted position and the forward (triggering) 
position. 
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The introducer can be of any suitable shape and size vAsksh will depend, inter alia, on 
the size of the cannula or cath^er. It is envisaged that the introducer will be made of 
suitable material such as plastic although some comporcnts (e.g. the sealing means) 
may be made of rubber or conqx>site materials. Howew, no particular limitation is 
5 to be placed on the invention merely by the material from which the device is 
manu&ctured. Hie dze of the introducer can vary, and it is envisaged that the length 
will be between SO-300 millimetres and typically between 100-200 millimetres. 
Again, no particular limitation dioold be placed on the invention merely by the size of 
the device. The introduce may have a diameter of between S-50 millimetres and 
10 typically betwem 10-20 millimetres although no particular limitation should be placed 
on the invention merely by the diamet^ of the introducer. 

The outer tubular member may comprise finger grippable portions to assist in a one- 
handed op«:ation in depressing the inn^ tubular memb^ within the outer tubular 
IS member. The fing^ grippable portions may conq>ris6 extending members adjacent the 
proximal md of the ovAer tubular member and dimoisiQned to mable fingers to grip 
these portions. 

The proximal end of the outer tubular portion may be restricted in diameter witii 
20 respect to the r^ainder of the outer tubular portion. Suitably, the proximal end 
contains a number of sticpped portions to progressively reduce the diameter of the 
proximal end while still prodding internal land portions. 

The ead of the proximal end of the outer tubular portion may comprise a nozzle 
25 adq>ted for insertion into the rear of a catheter. 

Gri]q>ing means or locking means may be provided on an iimer face at the proximal 
ead of the outer tubular mmber to assist in gripping cm: loddng the needle hold^. The 
gripping means or locking means may comprise a recess such as an aimular groove. 

30 

The distal end of tfie outer tubular member may be provided with a Ipddng means to 
restrict movement of die irmer tubular member relative to the outer tubular member. 
Suitably, the locking means comprises an mlargemeot on die out^ tubular member 
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and adjacmt the distal end, the enlargement defining a small travelling passageway 
which defines the limits of movemrat of the inner tubular member relative to the 
outer tubular mCTtiber. The passageway may have a length of between 3-20 
millimetres and typically between 3-10 millimetres. Hie passageway may contain 
5 engagemmt means to "lightly" engaLge with the inner tubular member. The 
engagement means may comprise a pair of spaced apart small ribs, which may be 
annular in configuration. The function of the engagement means may be to lightly 
hold the inner tubular m^ber in the r^racted position such that the inner tubular 
msmher does not inadv^ently move to flie extended position thereby triggering the 
10 shoot-back mechanism prematurely. However, the engagement means should be such 
that a p^son can press on the bade of the inner tubular member to overcome the 
engagemmt means when desired. 

The inn^ tubular member, in use, will have reduced pressure, or be under vacuum. 
IS The innor tubular member will typically have a closed distal end and an open 
proximal end, with the open proximal end being closed by the end member. 
Typically, the inner tubular membo* will comprise a hollow tube with an open fit>nt 
end. The distal end of ttie iimar tiibular member will typically be provided with 
locking means to lock against flie distal end of the outer tubular member in such a 
20 manner that the degree of sliding movment of the inner tubular mraib^ wittiin the 
outo- tubular member is pred^ecmined. The locking means may comprise a projection 
which may be an annular rib that sits vdttiin the passageway that may be provided on 
the distal end of the outer tubular member. 

25 The end member closes the otherwise open proximal end of the inn^ tubular memb^. 
The end member may comprise a rear portion and a finont portion. The rear portion 
may be substantially closed and may be provided with die sealing means to enable the 
end member to be sealingly ragaged to the inner Wall of tfie inner tubular member in a 
sliding but sealing manner. The sealing means may comprise a sealing ring that is 

30 fitted about ttie rear portion and which comprises at least one, and preferably a 
plurality of, spaced-q>art ring members that sealingly engage against the inside wall of 
the inner tubular member. 
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The front portion may contain or comprise the release means. The release means may 
be formed integrally with the rear portion. The release means may conq)rise at least 
one finger member. The finger member may be resili^tly formed to move between a 
natural first position and a deformed second position. Suitably, the finger memb^ 
5 deforms inwardly betwera the first position and the second position. Suitably, a 
plurality of finger members is provided and these may be spaced equally about the end 
mmiber. The or each finger monber may extend forwardly fix)m the end m^nber and 
towards ttie needle holder. 

10 The end member may have a length of between 5-20 millimetres although this can 
vary to suit 

A "flash** chamb^ may be provided in the end membo* to enable the first flash of 
blood or body fluid to be viewed as flie puncture needle penetrates into a patient^s 
IS vein, etc. 

The or each fing^ member in the natural first position may lock against the inner 
tubular , memb^ and prefmbly look against the open proximal wall of die inner 
tubular member. It is preferred that ttie or each finger member is profiled to fisicilitate 
20 this type of locking. Therefore, it is prefiared that the or each finger memb^ contains 
a step, or a shoulder, or have an axtovdiead-type configuration to enable the or each 
finger member to abut against or lock against the open proximal wall of die inner 
tubular member. 

25 The needle holder is attached to the proximal end of die outer tubular m«nber and is 
preferably positioned in the stepped or narrowing position of the outer tubular 
member. The needle holder may be made of any suitable material such as plastic, 
rubber, composite materials and the like. The needle holder will typically comprise a 
central body portion. The central body portion may contain a small passageway 

30 through which a puncture needle can be fitted to fit the puncture needle to the needle 
holder. The release means may be formed mtegrally widi the remainder of the needle 
holder. The release means may comprise at least one finger member. The at least me 
finger membCT im^ be movable or deformable betwe« a natural position which is die 
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first position and a defonned position which is the second unlocking positioa The at 
least one finger member may be cantilevered fiom the central body portion and may 
extmd towards the inner tubular memb^. Suitably, a plurality of finger members is 
provided and these may be spaced equally about the central body portion. Each finger 

5 member may be provided with a teraainal configuration which may comprise a 
shoulder, a step portion, a hook portion, or an arrowhead portion, &e fimction of 
vMch is to fecilitate engagement widi the Gngcc meaaber on ttie end m^ber as will 
be described in greater detail below. Also, each fing^ member may comprise an 
intermediate projection such as an annular ring which engages into the recess on the 

10 outer tubular member to temporarily lock the needle hold^ to the outer tubular 
member. 



In another form, die invention resides in a cannula/catheter inserter, the inserts 
comprising 

15 an outer tabular member whidi has a proximal end and a distal end, 

an inner tubular memb^ adapted for sliding movement within the 
outer tubular menib^, the inner tubular member having an opm proximal md, and a 
. closed distal end, 

a needle holding piston assembly which closes the open proximal end 
20 oftheiim^ tubular memb^, 

a sealing means on the needle holding piston assembly to sealingly 
engage with die iimer tubular mmber, 

release means on the needle holding piston assembly and which is 
movable between a first position where the release means locks the needle holding 
25 piston assembly to the inner tubular mmib^ and a second position where the release 
means is unlocked fix>m ttie inner tubular m«iber and allows the needle holding 
piston assembly to retract through the inner tubular member, the ixmer tubular m^b^ 
being under vacuum, die vacuum fimctioning to retract the needle holding piston 
assembly fix>m the proximal end of the inner tubular monber towards the distal end of 
30 the inner tubular member, the release means being movable fiom the first position to 
the second position upon movement of the ianer tubular membar towards the 
proximal end of the outer tubular m«iber, 

wherein upon movement of the irm^ tubular member towards the 
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proximal end of the outer tubular member, the release means on the needle holding 
piston assembly unlocks ftom the inner tubular member^ after which the needle 
holding piston assembly is retracted into the inner tubular member by virtue of the 
vacuum in the inn^ tubular member. 

5 

It is preferred that the inner tubular member is movable between a retracted position 
and an extended position and when in the retracted position, the tubular member is 
spaced fiom the needle holding piston assembly by a short distance and when in the 
extended position, the tubular member triggers retracti<m of the needle holding piston 
10 assembly, the inner tubular member being held c^qitive within the outer tubular 
member such that the inner tubular member can only move by the short distance. 

The short distance may be as described above and will of course depend on the size of 
the device. However, it is the intention that the inn^ tubular member can move 
15 forward by only a short distance to trigger the dioot bade mechanism. Typically, this 
distance will be b^em 1-20 nullimetres and preferably between 3-10 millimetres. 

Suitably, the inner tubular member and the outer tubular member aie substantially as 
d^ciibed above witfi leferoM^ to the first embodiment of the invmtion. 

20 

The needle holding piston assembly may have a l»glli of between 5-30 millimetres 
although no particular limitation should be placed on flie invmtion merely by this 
length. The piston assembly may comprise a main body whidi has one closed end and 
one open end and is substantially hollow. The closed end may be provided widi an 

25 enlargement onto which the sealing member can be positioned. The sealing membo- 
may comprise any suitable .type of sealing member. The open end may contain a 
needle mounting block. The needle mounting blodc typically contains a small 
passageway tfuough which Uie puncture needle can pass to fit the puncture needle to 
the needle mounting block. A small flash chamber maybe provided in the main body. 

30 The needle mounting block will typically contain tfie release means. The release 
means may comprise at least one finger member. Suitably, a plurality of fing^- 
members is provided. Eadi fing^ member may oontain a terminal configuration, 
whidi may conqirise a step, a shoulder, a hook, or an ano^ead type configuration to 
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facilitate locking of the finger member and therefore locking of the needle holding 
piston to the proximal end of the inner tubular member. 

In anothCT form of the invention, there is provided a cannula/catheter introducer 
5 comprising: 

(a) a cannula and catheter connector assembly, 

(b) a retractable needle assembly for assembly with the cannula 
and catfieter assembly, and 

(c) a valving member connected with the cannula and catheter 
10 assembly for controlling in ingress and egress of fluids fiom a 

patient 

The cannula and catheter connector assembly may be provided with an inlet tube for 
releasable assembly with an outlet tube of a retractable needle. 

15 

The valving member will typically be manually adjustable 6x>m a first sealing position 
to a second flow position. 

The valving member may comprise a plunger type valve. 

20 

Alt^natively, the valving member may comprise a turn type valve. 

The retractable needle may be of the type described above, and therefore may 
comprise an outer and inner casing, an outlet &om the casing, an internal piston within 
25 ttie inn^ casing mounting a needle and a sealed compartment between the piston and 
a closed end of ttie inner casing. 

The sealed compartment contains partial pressure. 

30 The outer casing is typically provided with wings for gripping. 



The piston may include a transparent vial section which enables a user to establish 
ttiat the needle has been correctly inserted. 
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The vial may comprise a minute venting aperture. 

With the presost invention, the assembled catheter introducer is handled as a unit. 

S Whai the operator verifies that Ae needle is properly inserted, one hand can hold the 
connector that remains attached to the patient while the other hand separates the 
retracd<Hi body which iq>on separation is automatically retracted. A portion of the 
hand tests against the cannula to prevent blood flow until tiie oUba hand inserts the 
conventional tube into the cattieter connector to start the infusion of fluid. 

10 Immediately after separation, the retraction body safely contains the retracted needle 
and the rmioved part is safely discarded. 

Brief Description of the Drawings 
finbodiment of the invention will be described widi reference to the following 
IS illustrations. 

Figure 1 illustratesasection view of an introducer fitted to a catheter and according to 
. . a second embodiment of the invention, and in die ''use'* position. 

20 Figure la illustrates a close-up view of the proximal part of the introducer and 
particularly illustrating die needle holding piston. 

Figure lb illustrates a close-up view of the distal part of the introducer and 
particularly illustrates die mechanism that liihits travel of the inn^ tubular member in 
25 the outer tubular member. 

Figures 2 and 2a illustrate initiation of the ""shoot bade" mechanism where the inner 
tubular member is being pushed forwardly in die outer tubular member to deform the 
needle mounting block. 

30 

Figmes 3 and 3a illustrate the needle in the shoot back position. 

Figure 4 illustrates die introducer removed fix>m the cath^r witti the puncture needle 
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safely within the confines of the inner tubular member. 

Figures 5 and 6 illustrate section views of the catheter. 

5 Figure 7 illustrates a perspective view of the introducer connected to the catheter. 

Figure 8 illustrates a section view of a first embodiment of the invention with the 
introducer attached to a catheter and in the '"use" position. 

10 Figure 8a illustrates a close-up of the proximal end of the introducer. 

Figure 8b illustrates a close-up of the distal end of the introducer. 

Figures 9 and 9a illustrate the introducer being moved to trigger the shoot back 
IS mechanism. 

Figures 9b and 10 illustrate the shoot back position where the puncture needle is 
safely within the confines of the inn^ tubular member. 



20 Figure 1 1 illustrates the introducer removed fiom the catheter. 
Figures 12-15 illustrate the valve on the catheter. 

Figure 16 illustrates a perspective view of the second embodiment of the introducer 
25 attached to the catheter. 

Detailed Description of die Embodiments 
Referring to figures 8-16, there is illustrated a first embodiment of the invention. 
Briefly, figures 8-9a illustrate a cannula/cath^ introducer in the "use" position, 
30 while figures 9a-ll illustrate the same introducer m the "shoot back" position. 
Figures 12-15 illustrate the valve which forms part of the catheter assembly and figure 
16 is a pcrqyective view of the device attached to the catheter. 
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Refenring initially to figure 16, there is illustrated a catheter introducer 10 which 
comprises an outer tube 1 1. Outer tube 1 1 contains a pair of finger gripping wings 12, 
The front of outer tube 1 1 contains a number of step portions 13 to ultimately finish in 
an inlet 14. 

5 

A catheter assembly IS can be attached to inlet 14 and assembly 15 includes a valve 
16 to enable the flow firam the catheter needle 17 to be regulated. Figures 12-15 
illustrate particularly valve 16. Figure 12 is a section view showing the valve in the 
"ofT position and figure 13 is a plan view showing the valve in the "off' position. 
10 Figures 14-15 illustrate similar views with the valve m the "on" position. The valve 
can be moved manually betwem the "on** position and ttie "ofF* position. 

Referring now in greats d^ail to figures 8, 8a and 8b, fliere is illustrated details of the 
device 10. Briefly, the device fimctions to enable a contaminated needle 18 to be 
15 "sucked" back into the main body of tiie device aftw use thereby preventing needle 
stick hijury. Briefly, this is achieved by pushing tiie inner tube 19 forwardly relative 
to outer tube 1 1 by distance of only a few millimetres but this movemmt is sufficient 
to suck back a contaminated needle. Utis will now be described in greater detail. 

20 Referring to figures 8, 8a and 8b, there is illustrated ttie device 10 attached to a 
catheter assembly 15* Device 10 has an outer tube 11 and an inner tube 19 with Ae 
inner tube 19 able to slide within out^ tube 11 by a short distance (typically a few 
millim^res). Out^ tabe 11 is cylmdrical and can have a Iragth of between 10-20 
cmtimetres and a diameter of between 5-20 miUimetres although no particular 

25 limitation should be placed on tiie invention merely by ttiese dimensions. Outer tube 
1 1 wiU typically be made of suitable plastic matmal. Out^ tube 1 1 has a rear (distal) 
open end 20 to CTable the irni^ tube 19 to be manipulated. The open md 20 contains 
an enlarged collar 21 i^ch is best illustrated in figure 8b and which defines a small 
travelling passageway 22 of a few millimetres. 

30 

Inner tube 19 is under vacuum and has a closed rear (distal) end 23. This distal end is 
formed with an annular rib 24 which is designed to move along passageway 22. The 
annular rib 24 enables inner tube 19 to be moved forwardly (or be pressed into outer 
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tube 1 1) which will cause the annular rib 24 to move fiom the rear position illustrated 
in figure 8b to a forward position (not illustrated) but where rib 24 has been moved to 
adjacent the fonvaid end of passageway 22. 

5 Initially, device 10 is in the position illustrated in figures 8, 8a and 8b. In this 
position, annular rib 24 is located within a pair of spaced apart internal beads 25 (see 
figure 8b) to provide a positive location of the inner tube 19 within die outer tube 1 1 , 
but which still enables a person to push the inner tube out of engagement with the 
beads 25 when required. 

10 

Referring to figure 8a, the forward part of out^ tube 11 as mentioned above has a 
number of step portions 13 which teraiinate in an udet 14. Inlet 14 is designed to 
attadi to the rear of the cadiet^ assembly 1 5 as is illustrated in figure 8. 

IS The puncture needle 18 (see figure 8a) is secured to a needle hold^ 26 of special 
design and which forms part of die shoot back mechanism which enables needle 18 to 
be shot back into the rear of innar tube 19 (see figure 10 and figure 11). Needle 
holder 26 is initiaUy attajdied to outotube 11 but can be detached dierejtom as will be 
described in greater detail below. Needle holder 26 contains a plurality of resilient 

20 fingers 27. Each finger 27 contains an outwardly extendiiig rib 28 that extends into a 
corresponding recess on outer tube 11. This CTigagement locks needle hold^ 26 to 
outer tube 19 and inside die stq[>ped area 13. The advantage of having a needle holder 
26 initially locked to outer tube 11 is that there is very litde chance diat any rearward 
force on needle 18 will inadvertendy release the needle holder pronaturely. Also, the 

25 needle will not move forwardly during the trigg^g opmitiorL 

The resilient fingers 27 terminate in an arrowhead type configuration 29 and initially 
this part of the resilient fingers mmly «tends into the inside of outer tube 1 1 but is 
not attached to anything. 

30 

The other part of the shoot back mechanism comprises an end member 30, End 
member 30 is initially fitted to the open front (proximal) mi of irmer tube 19 and is 
best iltustrated in figure 8a. End mmber 30 comprises a seal 31 which seals against 
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the inside of inner tube 19 to maintain vacuum inside the inn^ tube. End member 30 
is however prevented against being sucked back into imia- tube 19 by a plurality of 
resilioit fingers 32* Fin^rs 32 are biased to lock against the end of inner tube 19 (see 
figure 8a) and this arrangemmt prevmts end member 30 firom being sucked back into 
5 inner tube 19. 

The resilient fingers on end member 30 also have an anowhead type configuration, 
but Ac arrangement is such that these resilimt fingers are able to lock against the 
arrowhead configuration 29 on resilient fiingm 27 vAdtAi fotm part of needle holder 
10 26. However, this does not occur until such dme as inner tube 19 is pushed 
forwardly. 

Li use, a catheter assCTibfy IS can be fitted to the end of device 10 as illustrated in 
figure 8 and figure 16. The catheter can then be inserted into a person's vein. The 

15 puncture needle 18 becomes contaminated during this procedure. Once the calfaet^ 
assembly 15 is in place, the convmtional technique of ronoving the puncture needle 
results in a needle stick risk. Howev^, according to the present invention, once the 
catheter , assembly is in place, a p^son can push inner tube 19 forwaidly in a one* 
handed operation by grasping the wings 12 with die poson's fingers and using the 

20 person's pafan to push against end 23 of inner tube 19. This causes rib 24 to push past 
the small locating beads 24 and ak>ng passageway 22 (see figure 8b). 

This forward movem^it (only a few millimetres) also causes the forward end of inner 
tube 19 to move towards the stepped portion 13 of outer tube 11 (this being best 

25 illustrated between figure 8a and figure 9a). This forward movement causes the 
arrowhead configuration on the aid of fingers 32 to contact an internal tapering face 
34 (see figure 9a) which causes the fingers 32 to be pushed inwardly. As this occurs, 
fingos 32 are released fiom the inner ed^ of inner tube 19. As it is these fingers 32 
that prevent end member 30 fiom being sucked back, as soon as the fingers are 

30 released, the end member will be sucked back into die distal portion of inner tube 19. 

Importantly, as fingeis 32 are pushed inwardly and become released fiom the edge of 
innsac tube 19, they also eogage bdiind the anowhead formation of fingers 27 which 
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fonn part of needle holdw 26. Thus, as the fingers 32 are pushed inwardly, th^ lock 
against fingers 27 and fliis means that fte end member 30 becomes locked to needle 
hoIdar26. 

5 Therefore, as end member 30 is sucked back into the distal end of inner tube 19, it 
also drags back needle holdw 26 and therefore the contaminated puncture needle 18, 
this position being illustrated in figure 10 and figure 1 1. 

The arrangement of having the needle holder 26 initially attached to outer tube 11 
10 means fiiat flie puncture needle 18 exhibits no fonvard movement by virtue of any of 
die shoot back mechanism which forms part of the present invention. 

Figures 12-15 illustrate tfie turn valve on the catheter. Hie valve can turn manually 
b^eoi an open position and a closed position as illustrated in the figures. 

IS 

Figures 1-7 illustrate a second raibodiment of the invention. This embodiment also 
uses vacuum to sack bade Ae contaminated needle and is similar to the embodiment 
described with referrace to figures 8-16. However, one difference is that instead of a 
two-pait needle holdo/end monber arrangonent which is described in the first 

20 embodimmt. the second onbodiment desoibes a single unit which in the second 
embodiment is caUed a needle holding piston assanbly. One difference in the use of 
tfie second embodiment of the invoition is that triggering the shoot back mechanism 
does result in the puncture needle moving forward by a few millimetres before being 
shot back into the inner tube. OccasionaUy, this sUght forward movement can create 

2S discomfort to a patient 

The second embodiment (figures 1-7) provides a cannula/catheter introducer 
combinati(m compiismg a cannula and catheter assembly generally indicated by arrow 
41 (see figure 7) and a retractable needle ass^bly generally indicated by arrow 42 for 
30 connecdon to the cannula/cadi^» combination. 

The cannuhi/catheter assembly 41 is provided with a valving member generally 
indicated by arrow 43 for controlling the ingress and egress of fluids firom a patient. 
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The caimula/cathetCT assembly is provided with a body 44 having an inlet 45 (figures 
S and 6) and an outlet 46 and the valving member intersects with a valve body 47* The 
inlet 45 and outlet 46 respectively provide a needle sq>erture 48 and a slightly tapered 
5 socket 49 for connection witti an outlet nozzle SO (see figure la) of the needle 
assembly. 

The valving member 43 includes a valve plunger 51 which is adjustable fiom a first 
sealing position (figure S) and a second flow position (figure 6). 

10 

The plimger 51 has an sp^ture 52 therein supporting a resilient piezceable gasket 53. 
The gasket 53 allows a puncture needle 54 to pass through it and when tfie needle is 
withdrawn it closes to seal off the needle penetration. 

15 The plunger is also provided with a peripheral fluted p<»tion 55 which when 
positioned in tiie fluid mainstream 16 (see figure €) allows fluid to pass in both 
directions. 

O-ring seals 57 ensure fluid tigiht sealing. 

20 

The retractable needle assmbly 42 comprises outer and inner tubes 58, 59 
respectively (see figure 1) witfi the inner tube 59 hemg a sliding fit in the out^ tube 
58. 

25 The outer tube 58 comprises a bore and has an open rear (distal) end 60 (see figure lb) 
and is provided with forward fing^ gripping wings 61. The firont (proxuxial) end of 
the outer tube has a nozzle 50 tfiat inserts into the socket 49 on the caimula/catheter. 

The irmer tube 59 has a closed rear (distal) end 62 (see figure lb) and an open tont 
30 dmximal) end 63 (see figure la). 



A needle holding piston assembly 64 (see figure la) is a sliding fit within the inner 
tube 59. The piston assraibly 64 comprises a hollow tubular body 65, which has an 
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open fix)nt end and a closed rear end. The closed rear end has a mounting knob 69. A 
sealing member 68 is mounted over the knob 69. A needle mounting block 66 is 
fitted to the open fix>nt end of the body 65. 

5 The piston assembly 64 includes a transparent vial section 70, vMch enables medical 
staff to establi^ that the needle has be» correctly ins^ed when blood flows to the 
vial and is visually detected. 

The open distal end 60 of the outer tube 58 (figure lb) is provided with a shoulder 71 
10 and the closed end 62 of the inner tube 59 has a complemrataiy expanded portion 72 
which ensures tiiat the inner tube is secured within the outCT tube. Referring especially 
to figure lb, it can be seen that this anangemmt allows the itmer tube to be pushed 
forwardly into the outar tube by a few mUlim^res, this distance being defined by the 
length of the recess 31a (i^di is a few millimetres). Hie arrangement also msures 
IS that the umar tube 59 cannot be readily pulled out of the out^ tube 58. This short 
stroke of a few millimetres is however sufficient to trigger the shoot back mechanism 
of die needle as will be described in greater detail below. 

The fiont ead of the needle mounting block 66 is provided with a plurality of raked 
20 fingers 67. These fingers are formed integrally with the needle mounting block and 
areresilimt The fingers are designed to lock against the fiont of innor tube 59. The 
fimction of fingers 67 is to prevent the needle holding piston assmibly 64 fiom 
moving along ttie inside of iimer tube 59 finom ttie proxunal end of the inner tube (see 
figure la) to the distal end of iimer tube (see, for instance, figure 3 and figure 4). 

25 

A vacuum is provided in inner tube 59 and seal 68 maintains the vacuum inside inner 
tube 59. Thus, there is a force acting on the needle holding piston assembly 64 to 
"suck" the needle holding piston assembly 64 back into inn^ tube 59 towards tfie 
distal end of the inner tube; howev^ the resilient fingers 67 lock against the bont of 
30 ixmer tube 59 and prevent the needle holding piston assembly 64 fix>m being sucked 
back. 

The arrangemoit described irmnediately above and illustrated in figure I and figure 



wo 2005/011792 PCT/AU2004y0010I2 

19 

la, is the initial position of the device. 

To dislocate the fingers 67, the end 62 of the inner tube is pushed foiward using the 
pahn of the hand whilst gripping the wings 61 with the fing^. The fin^rs are 
5 thereby forced into the ts^eied section of the nozzle SO and compressed U> the extent 
that the needle assonbly is withdrawn und^ vacuum, the situation illustrated by 
figures 3 and 4. 

More specifically, inner tube 59 can be pushed forwardly by a f^^ millimetres in the 

10 mamiCT described immediately above which moves the expanded portion 72 (see 
figure lb) fiom the position illustrated in figure lb, to a position (not illustrated) 
where the expanded porticm is now at the other caid of the recess 31a* This short 
distance is sufficient to trigger ttie needle shoot back mechanism. Specifically, and 
best illustrated in figure 2a, as ttie iim^ tube 59 is pushed forwardly by a few 

IS millimetres, it will push the needle holding piston assembly 64 forwardly by a few 
millimetres. As this occurs, the resilient fingers 67 push forwardly (as they form part 
of the needle block 66 which is attached to the fix>nt of the needle holding piston 
assfcmbly 64). The fiont part of outer tube 58 tapers inwardly (see figure la) and the 
resilient fingers 67 are arrow shq)ed in configuration wUch means Oiat as the lesiliCTt 

20 fingers are pushed forwardly, they will be pressed inwardly (see figure 2a), and 
consequently they will dislodge fiom the fiont of inner tube 59. As soon as the 
fingers 67 have be» released fiom inner tube 59, die vacuum inside inner tube 59 will 
suck back die needle holding piston assembly 64 thereby retracting the contaminated 
puncture needle 54 bade into the body of inn^ tube 59, this position being illustrated 

25 in figure 3 and figure 4. 

The forward movonent of inner tube 59 is limited by the anangraient illustrated in 
figure lb, and also by a should^ 73 (see figure 2a) on outer tube 58. 

30 Once the cannula/catheter device is secured and the needle assmibly removed, the 
caimula/catheter can be used fi>r the introduction.or withdrawal of fluids to and fit>m a 
patient 
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The anangement is simple to use and, in practice, once the device has been inserted 
into the cannula assembly 41, the inner tube 59 is pushed forwardly by just a few 
millimetres without any requirement to rotate the inner tube or use any separate 
locking mechanisms and upon forward pushing of the inner tube, the contaminated 
5 needle 54 is sucked back to the rear of inner tube 59 to render the contaminated needle 
54 safe. It is not possible to push or otherwise enable the contaminated needle 54 to 
«nerge from the safety of inner tube 59. TTie arrangement is a simple one-handed 
reliable arrangement. 

10 Figures 1 and 2 of the drawings show the fully assembled device as delivered for use, 
figure 3 of the drawings with the needle withdrawn after use, and figure 4 separation 
of die caimula/catheter from the needle assembly. 

Figures 5 and 6 of the drawings show alternative positions of the plimger 51 of the 
1 5 valving member 43. 

In figure 5, the plunger 51 is in a first position with the gasket 53 blocking fluid flow. 

In figure 6, the plunger 51 has been manually repositioned and flie fluted portion 55 
20 provides a passage for fluid flow. 

Figure 7 of the drawings is an assembly drawing of the device of ttie present invention 
in a ready-to-use condition. 

25 Aspects of the present invention have been described by way of example only and 
modifications and additions ihcceto may be made without departing ftom the spirit or 
scope thereof 
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CLAIMS: 

1. A cannula/catheter introducer comprising 

an outer tubular member which has a proximal end and a distal end, 
5 an inner tubular member adapted for sliding movCTfient within the 

out^ tubular memb^, the mner tubular member having an open proximal end, and a 
closed distal end» 

an end mraiber which closes the open proximal end of the inner 
tubular member, 

10 a sealing means on the end memb^ to sealingly engage with the inner 

tubular member, 

release means on the end member and "wbich is movable between a first 
position where the release means locks ttie end member to the inner tubular member, 
and a second position where the release means is unlocked fiom the inner tubular 

15 memb^ and allows the end member to retract through the inner tubular member, the 
inner tubular mmiber being under vacuum, the vacuum fimctioning to retract the end 
member fiom the proximal end of the inn^ tubular member towards the distal end of 
the inn^ tubular member, the release means being movable fiom the first position to 
the second position vpon movement of the iMmer tubular member towards the 

20 proximal md of the outer tubular member, 

a needle holder which is attadied to the proximal end of tiie out^ 
tubular member, release means on the needle hold^ and which is moveable between a 
first position where the release means locks the needle holder to the outer tubular 
member, and a second position where the release means is imlocked from the inner 

25 tubule member, 

wherein, upon movement of the inner tubular member tovmds the 
proximal end of die outer tubular mmib^, the release means on the end member 
unlocks fiom the inner tubular member, and locks against the release means on the 
needle holder, and causes the release means on the needle holder to move to the 

30 unlocked position, after which the end m^bor and die needle holder is retracted into 
the inner tubular mciab& by virtue of the vacuum in the inn^ tubular member. 



2. 



The introduce: as claimed in claim 1 \^aein the itmer tubular 
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member is movable between a retracted position and an extended position, and when 
in the retracted position, the tubular member is spaced &om the needle holder by a 
short distance, and when in the extended position, the tubular member triggers 
retraction of the needle holder, the inner tubular m^ber being held captive within the 
5 outer tubular member in the retracted position. 

3- The introducer as claimed in claim 2 wherein the distal md of the outer 

tubular member and the distal end of the inner tubular member comprise captive 
means, the captive means comprising a longitudinal passageway in the outer tubular 
10 member and a projection extending from the inner tubular member, the projection 
ad^ted for movement along the longitudinal passageway to design the travelling limit 
of the inn^ tubular member within the outer tubular member. 

4. The introducer as claimed in claim 2 wherein the proximal end of the 

IS outer tubular portion is restricted in diamet^ with respect to the remainder of the 
out^ tubular portion and contains a number of stepped portions to progressively 
reduce the diameter of the proximal end while still providing intemal land portions. 

5* The introducer as claimed in claim 2 containing gripping means or 

20 lockmg means on an inner wall at the proximal end of the outer tubular member 
which function to assist in locking the needle holder to the proximal end of the outer 
tubular member. 

6- The introducer as claimed in claim 5 wherein the gripping means or 

25 locking means comprises an intemal annular groove in the proximal end of the outer 
tubular member. 

7* The introducer as claimed in claim 2 wherein the end member 

comprises a rear portion and a fix)nt portion, tfie rear portion being substantially closed 
30 and contaming the sealing means to enable the end member to be sealing engaged to 
tiie inner wall of the inner tubular mraiber in a sliding but sealing manner. 



8. 



The introduce as claimed in claim 7 wherein the fiunt portion contains 
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the release means. 

9. The introducer as claimed in claim 8 wherein the release means 
comprises at least one finger mmiber which is resilient and which is adapted for 

5 movement between a natural first position and a deformed second position. 

10. The introduco: as claimed in claim 9 whmin the at least one finger 
monb^, vfbcn in the first position, locks against the open, proximal wall of the inner 
tubular member. 

10 

!!• The introducer as claimed in claim 10 ydierein the at least one finger 

membo: is provided with an arrowhead configuration to enable the finger membo- to 
lock against tiie opm proximal wall of the inner tubular member 

IS 12. The introduce: as claimed in claim 1 wherein the needle holder has a 

central body portion vsdiidi contains a passageway to accommodate a puncture needle, 
the release means bdng formed integrally witii the cmtral body portion. 

13. The introducer as claimed in claim . 12 wherein the release means 
20 comprises at least one Sngct member, tiie finger moibo: conq>rising a configuration 

to enable the fing^ member to engage with the release means on the end member. 

14. The introducer as claimed in claim 13 whmin the finger member 
contains an intermediate projection that engages with a recess in the outer tubular 

25 member to releasably lock the needle holder to tixe outer tubular member. 

15. A caimula/catheter inserter, the inserter comprising 

an outor tubular mraiber which hasi a proximal end and a distal end, 
an iiuicr tubular membo- adapted for sliding movement within the 
30 outer tubular member, the imier tubular member having an open proximal end and a 
closed distal end, 

a needle holding piston assembly \^ich closes the open proximal end 
of the inner tubular member. 
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a sealing means on the needle holding piston assembly to sealingly 
engage with the inner tubular member, 

release means on the needle holding piston assembly and which is 
movable between a first position y/hece the release means locks the needle holding 
S piston assembly to the inner tubular member, and a second position where the release 
means is unlocked fit>m the inner tubular member and allows the needle holding 
piston assembly to retract throu^ the hmer tubular memb^, ttie innw tubular memb^ 
being under vacuum, the vacuum functioning to retract the needle holding piston 
assembly from the proximal end of the inner tubular mraiber towards die distal end of 
10 the inner tubular member, the release means being movable firom the first position to 
the second position upon movement of the inner tubular m^b^ towards the 
proximal end of the outor tubular mmiber, 

wherein, upon movCTient of the inner tubular member towards the 
proximal end of the out^ tubular member, the release means on ttie needle holding 
15 piston assembly unlocks firom die inner tubular member, after which the needle 
holding piston assembly is retracted into the inner tubular member by virtue of the 
vacuum in the inner tubular mraiber. 

16. The inserter as claimed in claim 15 wherein the inner tubular member 

20 is movable between a retracted position and an extended position, and when in the 
retracted position, the tubular memb^ is spaced 6om the needle holding piston 
assembly by a short distance, and whra in the extended position, the tubular member 
triggers retraction of the needle holding piston assembly, the inner tubular member 
being held captive within tiie outer tubular member such tiiat the inner tubular 
25 member can only move by the short distance. 



17. A cannula/catheter introducer, die introduce comprising an outer 

tubular member, an inn^ tubular mrnib^, needle retraction means to mable the 
puncture needle to be retracted into the inn^ tubular member upon forward movemmt 
30 of the inner tubular member relative to the outer tubular member, the iraiCT tubular 
mmber bdng substantially inserted into the outer tubular member aich that the 
proximal end of the ixmer tubular member is adjacent the proximal end of the outer 
tubular memb^, the introducer comprising limit means to limit the travel of the imier 
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tubiilar member relative to the outer tabular member, the limit means being adjacent a 
distal end of the introducer. 




FIG IB 



wo 2005/011792 



PCr/AU2004/001012 




FIG 3 A 
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